Introduction:-The
influence of the water contained in the soil on the underground temperature has been noticed by several meteorologists.
Most of them however are confined in the limit whether of some qualitative considerations or of an assumption of the uniform distribution of the water content in the medium in question.
In his famous paper on the heat exchange in the upper strata of the earth W. von Bezold* discussed the effect of the water content of the soil in the strata, in some of which the aqueous constituent was solidified whilst in another of which it was in liquid state. Yet his discussion was not beyond the boundary of the uniform distribution of the water content.
And the case in which the quantity of the water content varies as a function of the depth,-it is the actual state in the surface layer of the earth's crust,-remains nearly untouched.
In their elaborate paper Drs. S. Fujiwara and T. Miyazawa** discussed the steady flow of heat superposing over the oscilating diffusion of it in snow on the ground. They considerd the density in which a, b and e arc constants. Since pm is to be a proper fraction and never be a negative quantity, all of these constants are positive, and a and b are less than unity.
In the above assumption p,, increases with the depth -e or remains constant with respect to the depth <e according; as ale is less than or equal to b. When ale is greater than b, p,,. decreases with the increase of the depth. In other words Hence we see that when the vertical distribution of the water content in the soil which is homogeneous with regard to depth is hyperbolic, the vertical dstribution of the thermal diffusivity is also hyperbolic. them is the case in which the ratio n/pc of the soil in the perfectly dry state has the same value with that of the water contained in it, that is to say, the partial diffusivities of the two constituents are of the same magnitude. The second is that in which the water content is constant throughout the stratum in question. The existence of either of these two special cases in the nature is to be hardly observed. And, in fact, we find that the value of diffusivity varies with depth in every places which are investigated by several physisists.
Case III. is excluded out of our preliminary assumption with .respect to the vertical distribution of the water content. However, its examples may probably be found in the bed of the shallow marsh, in the rice field, and so on.
Moreover, the conductivity of dry s it or of common rocks is .at least one and a half times of that of water, and the voluminal heat capacity of the forennr is at m)st six-tenths of that of the in which the value of G remains as a positive. But the constancy of it is held in the last expression and we can find the existence of certain systematic errors in it. This result shows us that the determination of the constants in the expression of the thermal diffusivity is unsatisfactory. It is regreted that we have only a few experimental data for the thermal conductivity and the specific heat capacity of the soil which are not easy to determine. The determination of the water content of the soil is not only necessary for meteorological and geological investigations but it is practically important for the agriculture. I hope that this problem will be investigated by our meteorologists.
